Cryptic expression of functional glutamate transporters in the developing rodent brain.
The co-ordinate functioning of neurons and glia is required for glutamate-mediated neurotransmission. In this study, we show by immunocytochemical detection of D-aspartate uptake, that functional glutamate transporters are present in the developing CNS of fetal and neonatal rats, including forebrain, midbrain and hindbrain, at least as early as embryonic day 12 (E12). Use of the transport inhibitor dihydrokainic acid revealed a significant role for GLT-1 in the uptake process.Immunolabelling for the glutamate transporters GLAST, GLT-1alpha and GLT-1v showed that each of these proteins are expressed early in development and appear to be restricted to glial-like cells throughout the development period examined (except in the retina, where neuronal elements were also labelled). Our capacity to detect very early expression of the variant forms of GLT-1 contrasts with other studies, a feature that we attribute to the use of antigen-recovery techniques that unmask protein epitopes that are otherwise undetectable. These studies illustrate the widespread presence of functional glutamate transporters in the developing CNS, in many cases before the onset of periods of synaptogenesis and indicate that regulation of extracellular glutamate by multiple excitatory amino acid transporters might be crucial in early CNS development.